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Figures 8 and 9 show the results of the dynamic aperture w1th and with-
oput synchrotron motion, respectively. The effects of octupoles and decapoles
look quite strong.
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Figure 8: Dynamic aperture of this ring with synchrotron motion. Octupole and

decapole corrections improve the aperture drastically.
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Figure 9: Dynamic aperture of this ring without synchrotron motion. Octupole
and decapole corrections improve the aperture drastically.
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Table 1: Parameters of this design comparing with BNL-62740.

- This design  BNL-62740

" Beam energy

E 2 — TeV
Lorentz factor ¥ - 18900
Inj. emittances  7e,, 50 50 pum
Inj. mom. spread o5 0.2 0.2 %
Inj. bunch length o, 3 3 mm
Bending field Bp 10 9 ' T
Circumference  C ~6 7 km
Effective turns = neq ~ 1000 ~900
BetaatIP "~ -g8:/60  3/3 3/3 mm
IP free length ~«  ¢* 6 6.5 m
IP beam sizes  o7/07  2.8/238 2.8/2.8 pm
IP quad field - B, 6.5 6.4 T
IP quad radius a 200 120 mm
Momen. compact. o, 5.4 x 10-¢ f
Rf voltage! Ve 2.2 GV
Synch. tune v, 0.003
Repetition rate f - 15 Hz
Muons/bunch N - - 2x 1012
- Bunches/beam Ng - 2
Luminosity L - 1x10¥ cm~%-!

e It would be better (not yet confirmed) to have a non-interleaved sex-
tupoles to reduce the nonlinearity of sextupoles.

A 2.57 cell, which has been applied to KEKB, has a capability to satisfy
above requirements. Figure 1 shows the unit cell of this design. This unit
cell has a momentum compaction a, = —2.2 x 10~ which results a, =

5.4 x 10~ together with the compaction from the interaction region(IR).

Some parameters like number of cells/ring (24 in this design), length of quads,
etc. have not been optimized yet.

i Quasi-Isochronous Ring

When the linear moménfum compaction is small, the higher order momentum
compaction limits the size of the rf-bucket. _
® The third order term can be controlled by sextupoles with the term H =

K'8%/6. The solution is obtained simultaneously with the chromaticity
correction.

e The the fourth order is significant. This is also optimized by sextupoles
in this design, but octupoles may be more efficient (not yet tried).




Performance of a Compact Fmal-Focus System
for a 30-TeV Muon Collider

—p Ralmondx SLAC, Stanford, USA
F. anmermann, CERN, Geneva, Switzerland

exqu a'h rqumw (M lo'd'.s)

Abstract. A ﬁml-focm opucs fOt 2 30-TeV round-beam muon colhdet has been developed
It is based on the novel design approach for linear colliders. Here, we demonstrate that this
system promises a very satisfactory performance. In particular, we evaluate the energy band-
width, sensitivity to the transverse emittance, magnet-position and stability tolerances, and the
luminosity for successive turns.

Il the laflie

I ' INTRODUCTION
In response to 'the rcéults of the 1999 HEMC W6rkshop (1], the parameter sets [2]

were revised [3). Present research efforts focus on a 30-TeV collider, where synchrotron
radiation is still moderate. Relevant parameters are summarized in Table 1.

TABLE 1. Parameters of the 30-TeV Muon Collider [3].

parameter ’ symbol value - -~

beam energy ‘ E, 15 TeV
Lorentz factor v 142, 000
bunch population Ny 2.3 x 1012
transv. emittance [um] €y 19x1071%m
transv. normalized emittance [um]  ~ve, , 27 ym
rms bunch length Oy 4.8 mm

IP beta function Bi.y 4.8 mm

IP rms spot size Oy 950 nm
rms energy spread Srms 2x 104

Side constraints for the final-focus optics design are that (1) quadrupole fields remain
either befow a maximum gradient of 400 T/m or below a peak field of 15 T at 5o, and
(2) the free spacc from the exit face of thc last quadrupolc to the IP, I°, is kept larger than
6 m.

A system was designed by Raxmondx followmg the approach described in Ref. [4].
This system fulfills all the requirements above. Its total length is about 1 km per side.
Optical functions are displayed in Fig. 1. For the round beams of the muon collider, the
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a tolerance of 1 ﬁm. The most challenging field-stability requirements are found for two
of the final quadmpoles,.for which the ficld must be stabilized to within 5 x 105,
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included in the simulation. The spot sizes are normalized 10 the ideal linear ones.
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